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Abstract
Introduction: Retinopathy of prematurity (ROP) is one of a preventable cause of blindness in neonates.
Screening of preterm infants for ROP in Pakistan is currently under-recognized. The aim of this study was to
determine the frequency of retinopathy of prematurity (ROP) in premature and very low birth weight neonates (birth
weight ≤ 1500 g and gestational age ≤ 32 weeks) in a tertiary care hospital, Karachi, Pakistan.
Methods: This was a cross-sectional study carried out in the neonatal intensive care unit (NICU) of Civil Hospital
Sukkur from 1st June 2014 to 17th June 2015. Preterm neonates with birth weight ≤ 1.5 Kg and gestational age of ≤
32 weeks were referred for ROP eye examination as an outpatient were included in the study after taking consent
from parents. Premature neonates with major congenital malformations, chromosomal anomalies or congenital
cataract or tumours of the eyes or those who died before eye examinations or did not attend the out-patient
department for eye examination were excluded. Eye examination for ROP was performed on all infants, at 4 to 6
weeks chronological age, by a trained ophthalmologist, having at least 10 years of relevant experience.
Results: A total of 86 babies enrolled in the study. Of them, 46 (53.5%) were male and 58 (67.4%) babies were 4
weeks old. ROP was identified in 9 (10.5%) neonates at the first eye examination. ROP was significantly associated
with birth weight (p-value 0.031), gestational age (p-value 0.033) and chronological age (p-value<0.001).
Conclusion: It was concluded from this study that frequency of ROP was 10.5%. ROP is significantly associated
with birth weight, gestational age, and age of the infant.
Keywords: Retinopathy of prematurity; Premature babies; Birth
weight; Gestational age; Neonates
Introduction
Retinopathy of prematurity (ROP) is one of the preventable causes
of blindness [1]. It is a disease that affects immature eye vessels of
premature infants [2]. Globally, an estimated 1.4 million blind
children, of those two third of children live in low- and middle-income
countries and 50% of them are due to ROP [3,4].
Infants with ROP are at higher risk for developing other eye
problems in later life5, such as retinal detachment, myopia (near-
sightedness), strabismus (crossed eyes), visual field defects, amblyopia
(lazy eye), colored vision perception and glaucoma. If identified early,
these eye problems can be treated or controlled [5].
The incidence of ROP is much higher in low- and middle-income
countries as compared to high-income countries [1,6]. The prevalence
of ROP in the United States is 0.2%, 6.3% in UK [6,7]. Recent reports
from Europe and Australia showed a decreasing trend in incidence of
severe ROP [8,9].
Reasons for the high incidence of ROP in low- middle-income
countries are 1) high rate of premature births, 2) lack of ROP
awareness among family practitioners and parents, lack of skilled
personnel or financial constraints, 3) lack of screening and treatment
programs in most of the neonatal units [6,10].
Pakistan is low-middle income country with poor health indicators.
Unfortunately in Pakistan ROP is currently under-recognized. The
incidence of ROP in Pakistan is not known as multi-center large
prospective population-based studies had never been conducted.
However, some studies from Pakistan reported the frequency of ROP is
ranging from 10.5% [11] to 32.4% [12].
In the light of above background and given the importance of ROP
as a much neglected in our society, we conducted a study in Civil
hospital Sukkur which involve the systematic collection and
presentation of data to determine the frequency of ROP in premature
babies which helps the medical professionals to get aware of the
magnitude of the problem and to facilitate in designing appropriate
management strategies to prevent ROP.
Methods
This cross-sectional study was carried out in the neonatal intensive
care unit (NICU) of Civil Hospital Sukkur from 1st June 2014 to 17th
June 2015. Preterm infants with birth weight ≤ 1.5 Kg and gestational
age of ≤ 32 weeks admitted in NICU between the study period, which
was referred for ROP eye examination as an outpatient, were included
in the study after taking written informed consent from parents.
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Premature neonates with major congenital malformations,
chromosomal anomalies or congenital cataract or tumors of the eyes or
those who died before eye examinations or did not attend the out-
patient department for eye examination were excluded. Eye
examination for ROP was performed on all infants at 4 to 6 weeks
chronological age by a trained ophthalmologist, having at least 10 years
of experience. Before eye examination, pupils were dilated by instilling
topical 0.5% tropicamide and 0.5% phenylephrine eye drops 3 times
(one minute apart). Indirect ophthalmoscopy was performed using a
binocular indirect ophthalmoscope. Lid speculum and scleral
depressors were used routinely. The diagnosis of ROP was made based
on the amount of abnormal blood vessel development. The stages of
ROP are given in Table 1. The information was collected on a
predesigned proforma.
Stage of
ROP Description
1 There is a thin line between the area with blood vessels and the area where blood vessels have not grown yet.
2 The line between the areas with and without blood vessels widens and thickens into a ridge.
3
New blood vessels begin to grow along the ridge and extend into the clear gel that fills the eye, called the vitreous body. These blood vessels can
bleed and form scar tissue.
4A The abnormal blood vessels and scar tissue pull on the retina, partially detaching it. In stage 4A, the center of vision called the fovea, is not involved.
4B The retina is still only partially detached, but the fovea is affected usually leaving both the center and peripheral vision impaired to some degree.
5 The retina is completely detached, severely affecting vision.
Table 1: Stages of retinopathy of prematurity.
Statistical analysis
A non-probability consecutive sampling technique was applied to
study sample. Approximately, 200 premature neonates are admitted in
Civil hospital Sukkur each year. Assuming a 10.5%11 prevalence of
ROP with an acceptable error of 7% and a 95% confidence level, the
calculated sample size was 74 subjects. However, we enrolled 80
preterm infants for this study. Data entry and analysis was done
through SPSS version 20 (IBM SPSS Statistics, USA)The mean and
standard deviation were reported for continuous variables like birth
weight and gestational age and frequencies with percentages were
presented for categorical variables like gender, mode of delivery,
methods of oxygen use and presence or absence of ROP. Chi-square or
Fisher exact test was applied to compare categorical variables. P-value
of <0.05 was considered significant. Stratified analysis was done to
assess effect modifiers like gender, birth weight, gestational age, mode
of delivery and mechanical ventilation on the outcome. The study was
approved by the ethical review committee of the institute.
The study was approved by the ethical review committee of the
institute. The primary author got written permission from Pediatric
consultant of Civil Hospital Sukkur, who is also a second and
corresponding author, to write the first draft.
Results
A total of 80 babies enrolled in the study. The majority of infants
were 4 weeks old accounting for 56 (70%) cases; 45 (56.3%) were male
and 35 (43.8%) were female with a male to female ratio of 1.15-1. Mean
gestational age was 33.43 ± 1.1 week; and mean birth weight was 1.43 ±
0.89 kg; among enrolled infants, 61 (76.3%) delivered through
spontaneous vaginal delivery and 47 (58.8%) premature infants need
mechanical ventilation. ROP was present in 9 (10.5%; 95% CI:
6.9%-21.5%) of babies (Table 2).
N %
Chronologic age
4 weeks 56 70
5 weeks 18 22.5
6 weeks 6 7.5
Sex
Male 45 56.3
Female 35 43.8
Gestational age
Mean gestational age 33.43 ± 1.1 
<30 weeks 43 53.8
30-32 weeks 37 46.3
Birth weight
Mean birth weight 1.43 ± 0.89 
<1.2 kg 42 52.5
1.2-1.5 kg 38 47.5
Mode of delivery
Vaginal 61 76.3
C-section 19 23.8
Mechanical ventilation
Yes 47 58.8
No 33 41.3
Frequency of retinopathy
Yes 10 12.5
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Table 2: Demographic features of enrolled preterm infants.
There are no significant associations between ROP and sex
(p-0.279) and mode of delivery (p-0.183) However, ROP is
significantly associated with chronological age of infant (p-<0.001),
gestational age (p-0.014), birth weight (p-0.011) and infants on
mechanical ventilation (p-0.030) (Table 3).
Retinopathy of Prematurity
p-
value
No (n=70) Yes(n=10) Total (n=80)
Age 4 weeks 53 (75.7%) 3 (30%) 56 (70%)
<0.00
1
5 weeks 15 (21.4%) 3 (30%) 18 (23%)
6 weeks 2 (2.9%) 4 (40%) 6 (8%)
Sex Male 38 (54.3%) 7 (70%) 45 (56.3%) 0.279
Female 32 (45.7%) 3 (30%) 35 (43.8%)
Gestational
Age <30 weeks 34 (48.6%) 9 (90%) 43 (53.8%) 0.014
30-32
weeks 36 (51.4%) 1 (10%) 37 (46.3%)
Birth weight <1.2 kg 33 (47.1%) 9 (90%) 42 (52.5%) 0.011
1.2-1.5 kg 37 (52.9%) 1 (10%) 38 (47.5%)
Mode of
delivery Vaginal 55 (78.6%) 6 (60%) 61 (76.3%) 0.183
C-section 15 (21.4%) 4 (40%) 19 (23.8%)
Mechanical
ventilation Yes 38 (54.3%) 9 (90%) 47 (58.8%) 0.03
No 32 (45.7%) 1 (10%) 33 (41.3%)
Table 3: Comparison of demographic and clinical features of infants
with ROP vs. no ROP.
Stratified analysis showed that infants with gestational age <30
weeks, 20.9% had ROP compared to infants with 30-32 weeks
gestational age (p-0.013); infants with birth weight <1.2 kg, 1.2-1.5 had
ROP (P-0.010) and infants on mechanical ventilation 19.1% has ROP
compared to infants, not on mechanical ventilation (p-0.027).
Discussion
Advancement in the management of premature babies increased
their survival. Hence, increase in the numbers of ROP. In this study, the
frequency of ROP was 10.5%. Frequencies reported by other studies
were high. In India, the reported [13] incidence of ROP was 27%, in
Oman 34% [14] and in Singapore 29.2% [15].
The incidence and severity of ROP are highly correlated with the
degree of prematurity and birth weight [6,7]. Over 80% of infants born
less than 28 weeks of gestation developed ROP, while only 60% of
infants born 28-31weeks developed ROP [16]. In this study, infants
with ROP have a birth weight less than 1.2 Kg and gestational age less
than 30 weeks. Studies reported that ROP almost exclusively present in
infants with birth weight less than 1500 g [17,18] and gestational age of
fewer than 32 weeks [19,20].
Worldwide, the frequency of blindness due ROP varies significantly
from country to country and region to region [6] To estimate the
proportion of blindness due to ROP, World Bank plotted blindness
data against infant mortality rates (IMR). The plot suggests that
countries fall into three categories: countries with IMRs above 60/1000
(Low-income countries) do not have problem of blindness due to lack
of neonatal intensive care services or premature babies do not survive
long enough to develop severe ROP; countries with very low IMRs, i.e.,
9/1000 (high income countries) have lowest rates of ROP because of
low rates of prematurity, good neonatal intensive care and monitored
supplemental oxygen as well advanced neonatal care services including
screening and treatment programs for ROP and countries with IMR
ranging from 9–60/1000 live births, middle income countries where
ROP emerged as an important cause of blindness [1,10] because of
higher rate of teenage pregnancies, premature births, lack of quality
intensive neonatal services with variable standards of care and no
effective programs for screening and treatment of ROP [1,10].
ROP is becoming a major cause of potentially preventable blindness
among children in middle-income countries that have introduced
neonatal intensive-care services for preterm and low birth weight
babies. The key recommendations are; 1) infants with a birth weight of
<1500 g or gestational age of <32 weeks or infants with a birth weight
between 1500 and 2000 g or gestational age of >32 weeks with an
unstable clinical course, are at high risk of developing ROP and should
be screened 2) Parents of babies at risk of developing ROP should be
counselled about early detection and treatment of ROP; 3) Follow-up
of infants with ROP must be done for disease progression and
treatment. Unit-specific criteria with respect to birth weight and
gestational age should be established for each NICU with consultation
and agreement between neonatologist and ophthalmologist; 4)
Neonates with ROP, regardless of whether they require treatment or
not, should be examined at regular intervals for associated visual
complications such as strabismus, amblyopia, cataract, etc.; 5) retinal
examinations in preterm infants should be performed by an expert
ophthalmologist; 6) in addition to verbal communication, written
information about the screening procedure before the first screening
examination should be given to parents and 7) Comfort care should be
considered during the screening examination.
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